Figure S beads in of the r passage

Derivation of G(τ ) in iCARS-CS
The intensity of the CARS signal in the forward direction, I f , is given as
where χ
scat the third order susceptibility of the scatterer, c( r, t) the concentration of the scatterers in position r at time point t, and A( r) describes the detection volume. The correlation function in the forward direction, G f , will be given as
where square brackets denote time average. By using Eq. (S1)
Then the correlation function G f can be written according to [20] as
In Eq. (S5) the functions G f mn are given for m=1,2 and n=1,2
where
Following [20] , one can write each of the terms appearing in Eq. (S5) as shown in the following three equations
Using Eq. (13) in [20] ,
Following derivation according to [32] g 11 ( r 1 , r 2 , τ ) = P ( r 1 , r 2 , τ ) (S13) g 12 ( r 1 , r 2 , r 3 , τ ) = δc( r 2 − r 3 )P ( r 1 , r 2 , τ ) (S14) g 22 ( r 1 , r 2 , r 3 , r 4 , τ ) = δc( r 1 − r 2 ) · δc( r 3 − r 4 )P ( r 1 , r 2 , τ )+ P ( r 1 , r 3 , τ )P ( r 2 , r 4 , τ ) + P ( r 1 , r 4 , τ )P ( r 2 , r 3 , τ ) (S15)
Here the CARS signal is generated by the water molecules. Assuming that nanoparticles (NPs) of volume V p , are present in the solution at a concentration C p we can write the fluctuations in the concentration of the water molecules inside the detection volume, V dv , as
Thus by using this equation, the Eq. (S14) and (S15) can be written
and g 22 ( r 1 , r 2 , r 3 , r 4 , τ ) = ( c V p ) 2 δC p ( r 1 − r 2 ) · δC p ( r 3 − r 4 )P ( r 1 , r 2 , τ )+ P ( r 1 , r 3 , τ )P ( r 2 , r 4 , τ ) + P ( r 1 , r 4 , τ )P ( r 2 , r 3 , τ ) (S18)
Following the analysis presented in [32] and [33] for the case of free 3D diffusion of the NPs the functions P are given as:
Working in an analogous way as in [20] , and using Eq. (S17) -(S19) the overall correlation function in Eq. (S5) can be written as:
where N p the average number of the NPs inside the detection volume (denoted V dv ), V q = V p /V dv and 
The parameter k is the geometrical parameter of the detection volume determined as k =
